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Description

[0001] This application is based upon and claims the benefit of priority from the prior Japanese Patent Application No.
2004-374269, filed December 24, 2004.

[0002] The present invention relates to a suitable image processor and associated image processing program, for
example, used in a digital camera or a digital video camera.

[0003] Conventionally, technology which performs hand shake compensation by image processing is known in the
field of digital cameras or digital video cameras. "Hand shake" is also commonly referred to as "camera shake" for
camera movement during exposure.

[0004] In the conventional prior art, for example, Japanese Laid-Open (Kokai) Patent Application No. 2003-134385
titted "IMAGE SYNTHESIZING DEVICE" discloses a device in which a plurality of images with different light exposures
are captured. Within these images, one motion vector as an entire image is detected between one image and the other
images. Based on the detected motion vector, the process judges whether or not there is any blurring in the image
(motion blur) caused by "object blur" or "hand shake." In a case of "hand shake," after alignment of each consecutive
image, hand shake compensation is performed and superimposed into one image so that the position displacement of
an object, background, etc. corresponding to displacement of the angle of view resulting from "hand shake" can be offset.
[0005] Apartfrom that, in order to accomplish hand shake compensation which superimposes each consecutive image
so that the position displacement of an object, background, etc. can be offset, every single imposed image must be
captured as a short-time exposure image which does not include hand shake and have a sharpness level which can
recognize object and background displacement. Although these requirements are compatible when the photographic
environment is sufficiently bright, but either one will be abandoned when the light intensity is insufficient.

[0006] US 2004/239775 A1 and US 2004/238718 A1, for example, disclose photographing devices for obtaining
images with corrected image vibrations. The photographing devices detect displacement between consecutive images.
Based on the detected displacement, a synthesized image is generated from the sequence of images. In addition, US
5729 290 relates to a movement detection device that provides an additional filter for performing a filter process on the
corrected images to compensate for degradation of the image resolution.

[0007] Besides, as another method of hand shake compensation, there is also technology that makes blurring less
noticeable by applying an inverse transform filter to a blurred image. Although, it is possible to apply such technology
to each of the above-mentioned brief exposure images, this technique also has a problem.

[0008] In the one hand, images with insufficient exposure as mentioned above include a lot of carried noise from the
image pickup device. On the other hand, an inverse transform filter for hand shake compensation generally has the
characteristic of emphasizing generally high frequency regions. This results in the fact that the noise components, in
images are emphasized. Consequently, the inverse transform filter does not provide a fundamental solution.

[0009] The present invention has been made in view of such a situation described above. Accordingly, an object of
the present invention is to provide an image processor and associated image processing program in which hand shake
compensation can be accomplished even if an image is photographed in an environment requiring a long-time exposure,
for example, at night, in a dark area indoors, etc.

[0010] This is achieved by the features of the independent claim.

[0011] The above and further objects and novel features of the present invention will more fully appear from the
following detailed description when the same is read in conjunction with the accompanying drawings. Itis to be expressly
understood, however, that the drawings are for the purpose of illustration only and are not intended as a definition of
the limits of the invention.

FIG. 1 is a block diagram showing the configuration of one preferred embodiment of the present invention;
FIGS. 2A~2B are diagrams for explaining exposure form in the case of hand shake prevention photography;
FIG. 3 is a block diagram showing the configuration of an image processing section 40;

FIGS. 4A~4B are diagrams for explaining feature point extraction;

FIG. 5 is a diagram showing an example of grouping performed by a grouping control section 45;

FIG. 6 is a flow chart showing operation of hand shake compensation processing;

FIG. 7 is a flow chart showing operation of feature point extraction processing; and

FIG. 8 is a flow chart showing operation of motion direction classification processing.

[0012] Hereinafter, an embodiment of the present invention will be explained with reference to the drawings.
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A. Configuration
A-1. Entire Configuration

[0013] FIG. 1 is a block diagram showing the configuration of one preferred embodiment of the present invention.
FIGS. 2A~2B are diagrams for explaining exposure form in the case of hand shake (camera shake) prevention photog-
raphy. Referring now to FIG. 1, an operation section 10 contains various operation keys, such as a power switch, shutter
key, etc. and the key event corresponding to a keystroke operation is generated and supplied to a control section 20.
The control section 20 is configured with a Central Processing Unit (CEU), etc. which generates a control signal for
controlling each section depending on the key event inputted from the operation section 10. An image pickup section
30 has an optical system comprising an image pickup lens group and a shutter mechanism having a color image sensor,
for example, a Charged Coupled Device (CCD), etc. which images an object image and generates a color image signal
in a predetermined frame period. The acquired image signal picked up according to shutter speed or exposure value
that is set up based on a supplied control signal is outputted from the control section 20.

[0014] When photographing in an environment requiring a long-time exposure, for example, at night, in a dark area
indoors, etc, hand shake prevention photography is performed (refer to FIG. 2B) in which the image pickup section 30
repeats a short-time exposure AT N times and consecutively generates an image signal of N frames as opposed to a
case of normal photography exposure time as seen in FIG. 2A. The total exposure time T in the case of hand shake
prevention photography conforms to the exposure time T in the case of normal photography given that the sum total
S AT represents the exposure time At per one frame. Such hand shake prevention photography will be described later on.
[0015] Animage processing section 40 converts the image signal inputted from the image pickup section 30 into image
data composed of a luminance component and a color difference component, as well as applies various types of image
processing according to control signals supplied from the control section 20. The various types of image processing
mentioned here includes, for example, white balance correction, image quality adjustment processing for sharpness,
contrast, etc., corresponding to the photography mode selected by the menu key operation of the operation section 10,
and hand shake compensation processing described later. Hand shake compensation processing which the image
processing section 40 executes will be described later. A display section 50 displays a display screen of the image data
which the image processing section 40 outputs under the control of the control section 20 or displays a screen display
of the image data stored in an image storage section 60. The image storage section 60 records the image data which
the image processing section 40 outputs under the control of the control section 20.

A2. Configuration of the Image Processing Section 40

[0016] FIG. 3 is a block diagram showing the configuration of the image processing section 40. FIGS. 4A~4B are
diagrams for explaining feature point extraction. FIG. 5 is a diagram showing an example of grouping performed by a
grouping control section 45. Beginning with FIG. 3, the configuration shows the functional elements corresponding to
hand shake compensation processing executed by the image processing section 40. A signal processing section 41
converts the image signal inputted from the image pickup section 30 to image data composed of a luminance component
and a color difference component. When photographing in an environment requiring a long-time exposure, for example,
at night, in a dark area indoors, etc, as seen in FIG. 2B, N frames of image data are consecutively supplied to the signal
processing section 41 from the image pickup section 30.

[0017] A feature point extraction section 42 respectively extracts a plurality of feature points from N respective frames
of image data consecutively supplied from the signal processing section 41. Feature points refer to pixels (picture
elements) where the surrounding luminosity or color varies greatly. Specifically, as seenin FIG. 4A for example, supposing
that the frame image supplied from the image pickup section 30 is image A with a notebook PC photographed as the
object. In this image A, the edge parts, etc. of the object are extracted as feature points (illustrated by black dots in the
drawing) . The extracted feature points have parameters, such as luminosity, color, etc. and are treated as data with
independent attributes, respectively.

[0018] A temporary storage memory 43 temporarily stores a plurality of feature points extracted by the feature point
extraction section 42 and the image data of frame extracted feature points asaset. This temporary storage canbe sep-
aratememory comprised in the image processing section 40 and does not matter as to style in using a portion of the
memory area containing the image storage section 60 mentioned above.

[0019] A motion detection section 44 detects motion vectors of the next frame image (also known as the "future frame")
outputted from the signal processing section 41 with reference to the feature points of the previous frame image stored
in the temporary storage memory 43 and determines in which direction the previous frame is blurred relative to the next
frame image.

[0020] As seenin FIG. 4B, the motion vector detection is a process of calculation for a difference (dx, dy) between a
similar feature point on a next frame image and a feature point P in a previous frame image. Namely, in the case where
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the similar feature point which has the same attribute with the feature point P exists in a predetermined range from a
projected position of a feature point P on a next frame. In a case where a similar feature point corresponding to a projected
position cannot be retrieved, a motion vector is detected using other of feature points. In the motion detection section
44, the determined "blurring direction" is appended as an attribute to the image data of the previous frame image read
out from the temporary storage memory 43 and output to the next stage of a grouping control section 45.

[0021] The grouping control section 45 performs grouping with reference to the attribute concerning the image data
of the frame assigned a "blurring direction" as an attribute and outputted from the motion detection section 44. In the
preferred embodiment of the present invention, in order to achieve simplification of the description, the blurring direction
6 as seen in FIG. 5 is divided into four groups of:

M/ 8<6<3[/8 -OR~- 9[/8<06<11T[]/ 8,

3N/ 8<6<5[/8 -OR- 11/ 8<6 <13/ 8,

57/ 8<6<7[/8 -OR- 13[[/8<6< 1571/ 8,

and

151/ 8<6< [/ 8 -0OR- 7M1/ 8<6< 9711/ 8.

[0022] A group retention memory 46 comprises memory areas 1-4 which respectively correspond to the above-men-
tioned four groups and performs group registration in the memory areas corresponding to image data in divided groups
by the grouping control section 45. This group retention memory 46 can be separate memory comprised in the image
processing section 40 and does not matter as to style in using a portion of the memory area containing the image storage
section 60 mentioned above.

[0023] Whennewimage datais registered in the group retention memory 46, the image composite section 47 composes
a new grouped composite image data by adding previously registered image data and new image data after performing
position compensation to match positions of feature points of the previously registered image data with positions of
feature points of the new image data. Accordingly, in the situation of grouping all N frames of each image data consec-
utively photographed and group registration has been performed in the group retention memory 46, one grouped com-
posite image data will be stored at a maximum in the memory areas respectively corresponding to each group.

[0024] Additionally, in the image composite section 47, when grouping all N frames of each image data consecutively
photographed and group registration has been performed in the group retention memory 46, the grouped composite
image data for each group is read out from the respective groups in the group retention memory 46. Subsequently,
inverse transform filtering of the direction corresponding to the read out grouped composite image data is applied and
hand shake compensation by group is performed. Hereinafter, an outline of the inverse transform filtering performed by
the image composite section 47 will be explained.

[0025] Now, for example, consider that a feature point (x0, y0) is to be compensated. As mentioned above, since the
image composite section 47 created one grouped composite image data for each blurring direction. A current x-axis can
be set for the blurring direction and a current orthogonal y-axis can be set at the feature point (x0, y0) as the origin. In
this manner, since the same-processing is performed relative to each y value, an image can be expressed with one
variable x. With an unblurred image represented by f(x), a blurred image represented by g(x) and the blurring condition
(PSF - Point Spread Function) of an image represented by h(x), these can be expressed with the following formula (1):

g(x) = £(x) *h(x) ... (1)

[0026] Here, * indicates convolution operation.
[0027] Then, when performing Fourier transform of f(x), g(x) and h(x) represented by F, G, H, respectively, the above-
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mentioned formula (1) can be expressed with the following formula (2):

G(u) = F(u) x H(u) ... (2)

[0028] Accordingly,dividing bothsidesofthe above-statedformula (2) by H (u) as expressed with simple multiplication
becomes the following formula (3):

F(u) = G(u) / H(u) ... (3)

[0029] When h(x) which represents the blurring condition (PSF) of an image is known, as a result of the above-
mentioned (1) ~ (3) formulas dividing the Fourier transform blurred image G(u) by the Fourier transform blurring condition
H (u), an unblurred image f(x) can be acquired by performing this inverse Fourier transform. Thereby, the inverse
transform filter M (u) can be expressed with the following formula (4):

M(u) =1 / H(u) ... (4)

[0030] Next, h(x) will be calculated in detail. For example, a case is presumed in which a blurred image to be com-
pensated contains the blurred width of five pixels. Under the assumption that hand shake speed was constant during
the time of exposure, a given one pixel of an image data can be considered as an average value of a five pixel portion
of an unblurred image.

[0031] Specifically, theblurringconditionh(x) becomes [1/5t] in the case of |x| < 2.5 and [0] in the case of |x| = 2.5.
Such an inverse transform filter M(u) can be calculated by substituting the blurring condition h (x) characteristic in the
above-mentioned formula (1). In addition, this inverse transform filter M(u) ideally does not take noise mixture into
consideration. Actually, the image restoration method by well-known Wiener filtering can be used.

[0032] As mentioned above, since one grouped composite image data is created for each blurring direction by the
image composite section 47, the CCD noise, etc. superimposed on the image data is equalized and the Signal-to-Noise
(S/N) ratio is improved. Furthermore, as a direct result of executing inverse filter processing using the above-mentioned
inverse transform filter M(u), hand shake compensation can be effectively performed.

[0033] In this manner, with regard to the grouped composite image data for each group by which inverse transform
filtering has been performed, after accomplishing position compensation the image composite section 47 generates
additive composite hand shake compensated image data so that the respective feature points can be superimposed.
Subsequently, an image display is effected on a display section 50 via the control section 20 (refer to FIG. 1) or the
image data is stored in the image storage section 60.

B. Operation

[0034] With reference to FIGS. 6~8, operation of the hand shake compensation processing executed in the preferred
embodiment according to the above-mentioned configuration will be explained. FIG. 6 is a flow chart showing the outline
operation of hand shake compensation processing which is executed by the image processing section 40. FIG. 7 is a
flow chart showing operation of feature point extraction processing which is executed by the feature point extraction
section 42. FIG. 8 is a flow chart showing operation of motion direction classification processing which is executed by
the motion detection section 44, grouping control section 45 and the image composite section 47.

[0035] Corresponding to the instructions from the control section 20, handshake prevention photography (refer to FIG.
2A and FIG. 2B) is performed in which the image pickup section 30 repeats a short-time exposure AT N times and
consecutively generates an image signal of N frames. As illustrated in FIG. 6, the image processing section 40 applies
hand shake compensationprocessing relative to the image signal of N frames generated by the hand shake prevention
photography.

[0036] Specifically, first at Step SA1, the image signal inputted from the image pickup section 30 is converted into
image data. Subsequently, at Step SA2, feature point extraction processing which extracts a plurality of feature points
from the inputted image data is executed. The feature point extractionprocessing configuration from Steps SB1~SB4
are shown in FIG. 7.

[0037] At Steps SB1, SB4 shown in FIG. 7, each pixel of the inputted frame image is sequentially scanned and pixels
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where the surrounding luminosity or color varies greatly are retrieved. When pixels applicable to these conditions are
retrieved, the judgment result of Step SB1 becomes "YES." Processing advances to Step SB2 and the applicable pixels
are extracted as feature points. The extracted feature points contain parameters, such as luminosity, color, etc. and are
stored with the image data for extraction as data with independent attributes, respectively, in the temporary storage
memory 43.

[0038] Next, at Step SB3, the process judges whether or not extraction of a predetermined number of feature points
has been completed from the image data of the frames intended for extraction. If extraction of a predetermined number
of feature points has not been completed, the judgment result becomes "NO" whereby the process advances to Step
SB4 and continues pixel scanning. Conversely, when extraction of a predetermined number of feature points has been
completed, the judgment result becomes "YES" and this processing will be completed. Then, the motion direction clas-
sification processing shown in FIG. 8 will be executed via Step SA3 as shown in FIG. 6.

[0039] When motion direction classification processing is executed, processing advances to Step SC1 shown in FIG.
8. Motion vectors of the next frame image will be detected with reference to feature points of the previous frame image
stored in the temporary storage memory 43. Processing then determines in which direction the previous frame image
is blurred as opposed to the next frame image. The determined "blurring direction" is appended as an attribute to the
image data of the previous frame image read out from the temporary storage memory 43 and outputs to the next stage
of the grouping control section 45.

[0040] The grouping control section 45 executes Steps SC2~SC4 and performs group registration in the group retention
memory 46 of the image data corresponding to the blurring direction 6 with reference to the attribute appended to the
image data. Specifically, when the blurring direction 0 isT1/8 <8 <311/8-OR-911/8 <6 <1111/ 8, the judgment
result of Step SC2 becomes "YES" and group registration of the applicable image data will be stored in the memory
area 1 of the group retention memory 46.

[0041] When the blurring direction 6is 3T1/8 <6 <5T11/8-OR-1111/8 <0 < 13 I1/ 8, the judgment result of Step
SC3 becomes "YES" and group registration of the applicable image data will be stored in the memory area 2 of the
group retention memory 46.

[0042] When the blurring direction 0is 5T1/8<6<711/8-OR-1311/8 <0 <1511/ 8, the judgment result of Step
SC4 becomes "YES" and group registration of the applicable image data will be stored in the memory area 3 of the
group retention memory 46.

[0043] When the blurring direction6is 1511/8<6<n/8-OR-711/8 <08 <911/ 8, each judgment result of the Steps
SC2~SC4 becomes "NO" and group registration of the applicable image data will be stored in the memory area 4 of the
group retention memory 46.

[0044] The image composite section 47 executes Steps SC5~SC8. Specifically, when new image data is registered
in the group retention memory 46, the image composition section 47 composes a new grouped composite image data
by adding previously registered image data and new image data after performing position compensation to match
positions of feature points of the previously registered image data with positions of feature points of the new image data.
Then, in the situation of grouping all N frames of each image data consecutively photographed and group registration
has been performed in the group retention memory 46, the judgment result of Step SC9 becomes "YES" and this
processing will be completed. Next, filter processing by blurring direction of Step SA4 as shown in FIG. 6 will be executed.
[0045] When grouping all N frames of each image data consecutively photographed and group registration has been
performed in the group retention memory 46, the image composite section 47 reads out the grouped composite image
data for each group from the respective groups in the group retention memory 46. Subsequently, processing applies
inverse filter processing corresponding to the grouped composite image data and performs hand shake compensation
by group. Afterwards, processing advances to Step SA5 which relates to the grouped composite image data for each
group by which inverse transform filtering has been performed. After accomplishing position compensation,the image
composite section 47 generates additive composite hand shake compensated image data so that the respective feature
points can be superimposed.

[0046] As described above, in the preferred embodiment of the present invention, feature points are extracted respec-
tively from an image of a plurality of frames acquired by repeated short-time exposures, motion vectors of the next frame
are detected with reference to the feature points of an extracted previous frame image and the blurring direction of the
previous frame image is judged from the detected motion vectors to provide a judgment result. Then, while selecting
and grouping images of the same blurring direction from the plurality of images based on this judgment result, a grouped
composite image is created for each group upon position compensation being performed and superimposed so that the
feature points of images respectively conform to grouping. Subsequently, inverse transform filter processing is applied
to grouped composite image data and hand shake compensation by group is accomplished, which compensates the
blurring direction component matched to a group. A hand shake compensated image is generated after performing
position compensation and superimposed so that the feature points of each grouped composite image respectively
conform to hand shake compensation.

[0047] Therefore, the above noise rejection (noise equalization) can be performed without lessening the accuracy of
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the direction which does not generate blurring by the arranged grouping of the blurring direction. Also, fade correction
becomes possible without exerting an adverse influence to the direction which does not generate blurring by using an
inverse transform filter that is effective only in the required direction. Furthermore, as a direct result of being able to
compensate underexposure without impairing visibility by superimposing images after effecting noise rejection and fade
correction, hand shake compensation can be accomplished even if an image photographed in an environment requiring
a long-time exposure, for example, at night, in a dark area indoors, etc.

[0048] Lastly, although the processing program for a digital camera which is one of the preferred embodiments of the
present invention is stored in a digital camera memory (for example, ROM, etc.), this processing program is stored on
arecording medium. In the case of performing, such as manufacture, sale, etc., only the program itself must be protected.
In such a situation, protection of the program becomes the form of a recording medium which stores the image processing
program.

[0049] While the present invention has been described with reference to the preferred embodiments, it is intended
that the invention be not limited by any of the details of the description therein but includes all the embodiments which
fall within the scope of the appended claims.

Claims
1. Animage processor, comprising:

1 stimage generation means (47) for generating a composite image, wherein the 1 stimage generation means
(47) is adapted to perform displacement compensation and image composition to match feature points inimages;
the image processor characterized by further comprising:

a grouping means (42, 44, 45) for classifying images into groups by a blurring direction component for each
image from movement of feature points common to a plurality of consecutive images; wherein the 1st image
generation means (47) is further adapted to generate a composite image for each of the groups of images,
adirectional blurring compensation means (47) for compensating blurring of said composite image in accordance
with the blurring direction of said composite image; and

2nd image generation means (47) for generating a hand shake compensated image, wherein the 2nd image
generation means (47) is adapted to perform displacement compensation and image composition by matching
feature points in directional blurring compensated images generated by the directional blurring compensation
means (47).

2. Animage processing program executed by a processor, comprising the steps of:

1 stimage generation processing (SC5, SC6, SC7, SC8) for generating a composite image, wherein displace-
ment compensation and image composition are performed to match a subject in images; the image processing
program characterized by further comprising the steps of:

group processing (SA2, SC1, SC2, SC3, SC4) for classifying images into groups by a blurring direction com-
ponent for each image from movement of feature points common to a plurality of consecutive images; wherein
the 1 st image generation processing (SC5, SC6, SC7, SC8) generates a composite image for each of the
groups of images;

a directional blurring compensation processing (SA4) for compensating blurring of said composite image in
accordance with the blurring direction of said composite image; and

2ndimage generation processing (SA5) for generating a hand shake compensated image, wherein displacement
compensation and image composition are performed by matching feature points in directional blurring compen-
sated images generated by the directional blurring compensation processing (SA4).

Patentanspriiche
1. Bildverarbeitungseinrichtung, die umfasst:

eine erste Bilderzeugungseinrichtung (47) zum Erzeugen eines zusammengesetzten Bildes, wobei die erste
Bilderzeugungseinrichtung (47) so eingerichtet ist, dass sie Verschiebungskompensation und Bildzusammen-
setzung durchfiihrt, um Merkmalspunkte in Bildern abzugleichen;

wobei die Bildverarbeitungseinrichtung dadurch gekennzeichnet ist, dass sie des Weiteren umfasst:

eine Gruppiereinrichtung (42, 44, 45) zum Einteilen von Bildern in Gruppen nach einer Unschérferichtungs-
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Komponente fiir jedes Bild anhand von Bewegung von Merkmalspunkten, die einer Vielzahl aufeinanderfolgen-
der Bilder gemeinsam sind, wobei die erste Bilderzeugungseinrichtung (47) des Weiteren so eingerichtet ist,
dass sie ein zusammengesetztes Bild fur jede der Gruppen von Bildern erzeugt,

eine Einrichtung (47) zum Kompensieren von Richtungs-Unschéarfe, mit der Unschéarfe des zusammengesetzten
Bildes entsprechend der Unscharfe-Richtung des zusammengesetzten Bildes kompensiert wird; und

eine zweite Bilderzeugungseinrichtung (47) zum Erzeugen eines einer Verwackelungskompensation unterzo-
genen Bildes, wobei die zweite Bilderzeugungseinrichtung (47) so eingerichtet ist, dass sie Verschiebungskom-
pensation und Bildzusammensetzung durchfihrt, indem sie Merkmalspunkte in Bildern, die der Kompensation
von Richtungs-Unscharfe unterzogenen wurden abgleicht, die durch die Einrichtung (47) zum Kompensieren
von Richtungs-Unschérfe erzeugt werden.

2. Bildverarbeitungsprogramm, das von einer Verarbeitungseinrichtung ausgefiihrt wird, wobei es die folgenden Schrit-
te umfasst:

eine Bilderzeugungsverarbeitung (SC5, SC6, SC7, SC8) zum Erzeugen eines zusammengesetzten Bildes,
wobei Verschiebungskompensation und Bildzusammensetzung durchgefiihrt werden, um ein Objekt in Bildern
abzugleichen;

wobei das Bildverarbeitungsprogramm dadurch gekennzeichnet ist, dass es des Weiteren die folgenden
Schritte umfasst:

Gruppierungsverarbeitung (SC2, SC1, SC2, SC3, SC4) zum Einteilen von Bildern in Gruppen nach einer Kom-
ponente der Unscharfe-Richtung fir jedes Bild anhand von Bewegung von Merkmalspunkten, die einer Vielzahl
aufeinanderfolgender Bilder gemeinsam sind, wobei mit der ersten Bilderzeugungsverarbeitung (SC5, SC6,
SC7, SC8) ein zusammengesetztes Bild fiir jede der Gruppe von Bildern erzeugt wird;

eine Verarbeitung (SA4) zum Kompensieren von Richtungs-Unschérfe, mit der Unschéarfe des zusammenge-
setzten Bildes entsprechend der Unscharfe-Richtung des zusammengesetzten Bildes kompensiert wird; und

eine zweite Bilderzeugungs-Verarbeitung (SA5) zum Erzeugen eines einer Verwacklungskompensation unter-
zogenen Bildes, wobei Verschiebungskompensation und Bildzusammensetzung durchgefiihrt werden, indem
Merkmalspunkte in Bildern, die der Kompensation von Richtungs-Unschéarfe unterzogenen wurden abgeglichen
werden, die mit der Verarbeitung (SA4) zum Kompensieren von Richtungs-Unschéarfe erzeugt werden.

Revendications

Processeur d’'images, comprenant :

un premier moyen (47) générateur d'image destiné a engendrer une image composite, dans lequel le premier
moyen (47) générateur d'image est apte a effectuer une compensation de décalage et une composition d'image
pour faire concorder des points caractéristiques dans des images ;

le processeur d'images étant caractérisé en ce qu’il comprend en outre :

un moyen (42, 44, 45) de groupage destiné a classer des images en groupes a l'aide d’'une composante de
direction de flou pour chaque image a partir du déplacement de points caractéristiques communs a une pluralité
d’'images consécutives ; dans lequel le premier moyen (47) générateur d'image est en outre apte a engendrer
une image composite pour chacun des groupes d’images ;

un moyen (47) de compensation de flou directionnel destiné a compenser le flou de ladite image composite en
fonction de la direction de flou de ladite image composite ; et

un second moyen (47) générateur d’image destiné a engendrer une image compensant les secousses de la
main, dans lequel le second moyen (47) générateur d’'image est apte a effectuer une compensation de décalage
et une composition d’image en faisant concorder des points caractéristiques dans des images compensées en
ce qui concerne le flou directionnel engendrées par le moyen (47) de compensation de flou directionnel.

2. Programme de traitement d’images exécuté par un processeur, comprenant les étapes :

de premier traitement (SC5, SC6, SC7, SC8) de génération d'image consistant & engendrer une image com-
posite, dans lequel on effectue une compensation de décalage et une composition d’image pour faire corres-
pondre un objet dans des images ;

le programme de traitement d’'images étant caractérisé en ce qu’il comprend en outre les étapes :

de traitement (SA2, SC1, SC2, SC3, SC4) de groupage consistant a classer des images en groupes a l'aide
d’'une composante de direction de flou pour chaque image a partir du déplacement de points caractéristiques



10

15

20

25

30

35

40

45

50

55

EP 1 828 982 B1

communs a une pluralité d'images consécutives ; dans lequel le premier traitement (SC5, SC6, SC7, SC8) de
génération d’'image engendre une image composite pour chacun des groupes d’'images ;

de traitement (SA4) de compensation de flou directionnel consistant a compenser le flou de ladite image com-
posite en fonction de la direction de flou de ladite image composite ; et

de second traitement (SA5) de génération d'image consistant a engendrer une image compensant les secousses
de la main, dans lequel on effectue une compensation de décalage et une composition d'image en faisant
concorder des points caractéristiques dans des images compensées en ce qui concerne le flou directionnel
engendrées par le traitement (SA4) de compensation de flou directionnel.
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FIG. 6
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